In this paper we characterize the locating dominating sets in the corona and composition of graphs. We also determine the locatingdomination numbers of these graphs.
Introduction

Let G = (V (G), E(G)) be a connected graph and v ∈ V (G). The neighborhood of v is the set N G (v) = N(v) = {u ∈ V (G) : uv ∈ E(G)}. If X ⊆ V (G), then the open neighborhood of X is the set N G (X) = N(X) = ∪ v∈X N G (v). The closed neighborhood of X is N G [X] = N[X] = X ∪ N(X).
A connected graph G of order n ≥ 3 is point distinguishing if for any two distinct vertices u and v of G, N G [u] = N G [v] . It is totally point determining if for any two distinct vertices u and v of G, N G (u) = N G (v) and N G [u] = N G [v] .
A subset X of V (G) is a dominating set of G if for every v ∈ (V (G)\X), there exists x ∈ X such that xv ∈ E(G), i.e., N[X] = V (G). The domination number γ(G) of G is the smallest cardinality of a dominating set of G.
A subset S of V (G) is a locating set in a connected graph G if every two vertices u and v of V (G)\S, N G (u)∩S = N G (v)∩S. It is a strictly locating set if it is locating and N G (u)∩S = S for all u ∈ V (G)\S. The minimum cardinality of a locating set in G, denoted by ln (G) , is called the locating number of G. The minimum cardinality of a strictly locating set in G, denoted by sln(G), is called the strict locating number of G.
A locating (resp. strictly locating) subset S of V (G) which is also dominating is called a locating-dominating (resp. strictly locating-dominating ) set in a (connected) graph G. The minimum cardinality of a locating-dominating (resp. strictly locating-dominating
In a given network or graph, a locating set can be viewed as a set of monitors which can actually determine the exact location of an intruder (e.g. a burglar, a fire, etc.). By requiring such as set to be dominating implies that every node where there is no monitor in it is connected to at least one monitor devise. Hence, determination of the locating domination number of a graph is equivalent to finding the least number of monitors that can do the certain task in a given graph or network.
Domination in graphs and other types of domination are found in the book by Haynes et al. [4] . The concepts of locating set, locating dominating set and the associated parameters are studied in [1] , [5] , and [3] . On the other hand, the concepts of point distinguishing and totally point determining are defined and studied in [6] and [2] .
Preliminary Results and Characterizations
From the definitions, the following relationships are immediate:
The next two results in [1] give specific relationships between these parameters.
Theorem 2.2 (1) Let
G be a connected graph such that ln(G) < γ L (G). Then 1 + ln(G) = γ L (G). Theorem 2.3 Let G be a connected graph such that γ L (G) < γ SL (G). Then 1 + γ L (G) = γ SL (G).
Locating Dominating Sets in the Corona of Graphs
Let G and H be graphs of order m and n, respectively. 
Theorem 3.1 Let G and H be non-trivial connected graphs. Then S ⊆ V (G • H) is a locating dominating set in G • H if and only if
Consider the following cases:
Since S is a locating set and v / ∈ S,
Thus, E v is a locating set in H v . Furthermore, because S is a dominating set and v / ∈ S, E v must be a dominating set in 
Case1:
is a strictly locating set by assumption. This implies that
Suppose now that u = v. Consider the following cases:
Therefore S is a locating set. Accordingly, S is a locating-dominating set in G • H.
Theorem 3.2 Let G and H be non-trivial connected graphs with |V
Proof : Let S be a minimum locating-dominating set in G. 
Now let A be a minimum strictly locating-dominating set in H.
This proves the desired result.
Corollary 3.3 Let G and H be non-trivial connected graphs with |V
(G)| = n. If γ L (H) = γ SL (H), then γ LT (G • H) = nγ SL (H).
Locating Dominating Sets in the Composition of Graphs Theorem 4.1 Let G and H be non-trivial connected graphs with Δ(H)
≤ |V (H)| − 2. Then C = ∪ x∈S ({x} × T x ), where S ⊆ V (G) and T x ⊆ V (H) for each x ∈ S,
is a locating-dominating set in G[H] if and only if
(ii) T x is a locating set in H for every x ∈ V (G); Proof : Suppose C is a locating-dominating set in G [H] . Suppose there exists ((x, b) ) ∩ C. This implies that C is not a locating set in G[H], contrary to our assumption. Therefore, S = V (G).
Now let x ∈ V (G) and suppose that T x is not locating in H. Then there exists distinct vertices p and a not a locating set in G[H] . Again, this gives a contradiction. Therefore, T x is a locating set in H.
To prove (iii), let x and y be adjacent vertices of G with
. This contradicts our assumption. Therefore, T x or T y is strictly locating in H.
To prove (iv), let x and y be distinct non-adjacent vertices of G with
c). This implies that there exists (y, d) ∈ {y} × T y such that (y, d)(y, c) ∈ E(G[H]).
This implies that d ∈ T y and cd ∈ E(H). Therefore, T y is a dominating set in H. This shows that (iv) holds.
For the converse, suppose that conditions (i), (ii), (iii), and (iv) hold. By (i) and the fact that G is connected, it follows that C is a dominating set in
Case2. Suppose x = y. Consider the following subcases:
. By (iv), T x or T y is a (locating) dominating set. Assume, without loss of generality, that T x is a dominating set in H. Since a / ∈ T x , there
. By (iii), assume without loss of generality that T x is a strictly locating set in H. Then there exists (x, d) ∈ C such that ( x, d)(x, a) / ∈ E (G[H] ). Since (x, d)(y, b) ∈ E(G[H] ), it follows that N G [H] ((x, a) ) ∩ C = N G [H] ((y, b) ) ∩ C.
Accordingly, C is a locating-dominating set in G [H] .
The following is a direct consequence of Theorem 4.1.
Corollary 4.2 Let G be a connected totally point determining graph and let H be a non-trivial connected graph. Then C = ∪ x∈S ({x} × T x ) is a minimum locating-dominating set in G[H] if and only if S = V (G)
and T x is a minimum locating set in H for every x ∈ V (G).
The next result is immediate from Corollary 4.2.
Corollary 4.3 Let G be a connected totally point determining graph and let H be a non-trivial connected graph. Then γ L (G[H]) = |V (G)|.ln(H).
Proof : Let C = ∪ x∈S ({x}×T x ) be a minimum locating-dominating set in G [H] . Then S = V (G) and T x is a minimum locating set in H for every x ∈ V (G), by Corollary 4.2. Therefore γ L (G[H]) = |C| = |V (G)|ln(H).
